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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an end-face light-receiving mold photodiode. 
[0002] 

[Description of the Prior Art] The buffer layer 3 which consists of the n mold InP is formed in the top 
face of the n mold InP substrate 2 with which the cathode 1 was formed in the base as the conventional 
end- face light-receiving mold photodiode was shown in drawing 2 R> 2, the cladding layer 4 which 
consists of the n mold InP on it is formed, the lightguide 5 which consists of the n mold InGaAsP on it is 
formed, and the light absorption layer 6 which consists of InGaAs on it is formed. The lightguide 7 
which consists of the p mold InGaAsP is formed on the light absorption layer 6, the cladding layer 8 
which consists of the p mold InP on it is formed, the contact layer 9 which consists of the p mold 
InGaAs on it is formed, and the positive electrode 10 is formed on it. At this example, it is Si02 to the 
left end section and the center section on the contact layer 9 excluding [ on drawing and ] the right end 
section. It may omit, although the insulator layer 1 1 which changes is formed. 
[0003] In drawing of a layered product, incidence of the light L is carried out to the end face of the 
lightguides 5 and 7 of the light absorption layer 6, its bottom, and a top from right-hand side, and photo 
electric conversion is absorbed and carried out in the light absorption layer 6. Pn junction is formed in 
the light absorption layer 6. The electrical potential difference which corresponds by photo electric 
conversion occurs between a cathode 1 and the positive electrode 10. Since the forbidden-band width of 
face is larger than the energy of Light L, the light absorption layer 6 has the property which absorbs 
light. On the other hand, since the forbidden-band width of face is smaller than the energy of Light L, 
lightguides 5 and 7 have the property to make light penetrate. The refractive index of a lightguide is high 
and the refractive index of a cladding layer is low, and total reflection of the light is carried out in the 
interface of a lightguide and a cladding layer, and he is trying for a lightguide 5, a cladding layer 4, and 
a lightguide 7 and a cladding layer 8 to correspond to the core and clad of an optical fiber, respectively, 
and not to leak in a cladding layer. Light L is shut up in the light absorption layer 6, a lightguide 5, and 
7, and is absorbed in the light absorption layer 6. 

[0004] Since, as for the actuation which absorbs and carries out photo electric conversion of this light, 
most is performed in the right end section in drawing of a layered product, the positive electrode 10 
should just touch the contact layer 9 of the right end section. Moreover, a whole surface electrode is not 
required from current capacity. The direction which detached some positive electrodes from the contact 
layer 9 while making the positive electrode 10 small becomes [ the electrostatic capacity between the 
positive electrode 10 and a cathode 1 ] small and is desirable. In this example, the positive electrode of 
the left end section is deleted and area of the part which an insulator layer 1 1 is made to intervene 
between the contact layer 9 of a center section and the positive electrode 10, and contributes to the 
electrostatic capacity of a positive electrode is made small. 
[0005] 

[Problem(s) to be Solved by the Invention] Since photo electric conversion of one wave of signal is 
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performed with one component, in order to process the signal of two different wavelength, two optical 
system for leading light to two independent photodiodes and those photodiodes needs to be used for the 
conventional end-face light-receiving mold photodiode. 

[0006] This invention processes the light of two wavelength which is different with one component, and 
aims at realizing the end- face light-receiving mold photodiode which has the structure which can take 
out the electrical signal which corresponds separately. 
[0007] 

[Means for Solving the Problem] (1) Invention of claim 1 relates to the two-wave edge light-receiving 
photodiode in which the 1st light from which wavelength differs from the end face of the semi- 
conductor layer by which the laminating was carried out, and the 2nd light carry out incidence. The 
common cathode corresponding to the both sides of said 1st and 2nd light is formed in the base of a n- 
type-semiconductor substrate, the 1st semi-conductor layer (LAI) of n mold which absorbs and carries 
out photo electric conversion of the 1st light is formed in a top face, it is a contact layer and the 2nd 
semi-conductor layer (LA2) of n mold which serves as a cladding layer to the 2nd light is formed in the 
top face of the 1st semi-conductor layer. 

[0008] When the layered product of the 1st and 2nd semi-conductor layer is classified into the 1st and 
2nd field which adjoins mutually, it is P+ to some or all of the 1st field. A diffusion field is formed and 
it is the P+. The 1st positive electrode corresponding to the 1st light is formed on the 2nd semi- 
conductor layer of a diffusion field. The 3rd semi-conductor layer (LA3) of n mold which serves as a 
lightguide to the 1st and 2nd light is formed on the 2nd semi-conductor layer of the 2nd field. It 
becomes a lightguide to the 1st light on the 3rd semi-conductor layer, the 4th semi-conductor layer 
(LA4) which absorbs and carries out photo electric conversion of the 2nd light is formed, and the 5th 
semi-conductor layer (LAS) of p mold which serves as a lightguide to the 1st and 2nd light is formed on 
the 4th semi-conductor layer. 

[0009] The 6th semi-conductor layer (LA6) of p mold which serves as a cladding layer to the 1st and 
2nd light is formed on the 5th semi-conductor layer, the 7th semi-conductor layer (LA7) used as a 
contact layer is formed on the 6th semi-conductor layer, and the 2nd positive electrode corresponding to 
the 2nd light is formed on the 7th semi-conductor layer. A taper side is formed in the optical incidence 
end face of the layered product of the 3rd thru/or the 7th semi-conductor layer, and the end face of the 
opposite side, and the insulator layer which makes the taper side penetrate the 1st light is formed. 
[0010] It is the 1st light on the insulator layer formed in said taper side of the 3rd thru/or the 5th semi- 
conductor layer at least Said P+ The reflective film reflected in a diffusion field is formed. 

(2) In the above (1), the reflective film is constituted from invention of claim 2 by the electrode 
extended from the 1st positive electrode. 

(3) In invention of claim 3, a n-type-semiconductor substrate is an n mold InP substrate in the above (1). 
The 1st semi-conductor layer is an n mold InGaAs layer, and the 2nd and 3rd semi-conductor layer is an 
n mold InGaAsP layer from which a presentation ratio differs mutually. The 4th semi-conductor layer is 
an InGaAsP layer, the 5th semi-conductor layer is a p mold InGaAsP layer, and the 6th semi-conductor 
layer is a p mold InP layer, and let the 7th semi-conductor layer be a p mold InGaAs layer. 

[001 1] (4) Set above (1) in invention of claim 4, and an insulator layer is Si02. It considers as the film. 
(5) In invention of claim 5, the buffer layer of n mold which consists of two or more same elements as 
the n-type-semiconductor substrate between a n-type-semiconductor substrate and the 1st semi- 
conductor layer is formed in the above (1). 
[0012] 

[Embodiment of the Invention] This invention relates to the two-wave edge light-receiving photodiode 
in which the 1st light LI from which wavelength differs from the end face of the semi-conductor layer 
by which the laminating was carried out as shown in drawing 1 , and the 2nd light L2 carry out 
incidence. The common cathode 1. corresponding to the both sides of the 1st and 2nd light is formed in 
the base of the n-type-semiconductor substrate 2. The 1st semi-conductor layer LA 1 of n mold which 
absorbs and carries out photo electric conversion of the 1st light LI is formed in a top face, it is a contact 
layer and the 2nd semi-conductor layer LA 2 of n mold which serves as a cladding layer to the 2nd light 
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L2 is formed in the top face of the 1st semi-conductor layer LA 1 . 

[0013] When the layered product of the 1st and 2nd semi-conductor layers LAI and LA2 is classified 
into the 1st field (left-hand side of drawing) and the 2nd field (right-hand side of drawing) which adjoin 
mutually, It is P+ to some or all of the 1st field. The diffusion field 21 is formed and it is the P+. The 1st 
positive electrode 10-1 corresponding to the 1st light is formed on the 2nd semi-conductor layer LA 2 of 
the diffusion field 21 . The 3rd semi-conductor layer LA 3 of n mold which serves as a lightguide to the 
1st and 2nd light is formed on the 2nd semi-conductor layer LA 2 of the 2nd field. It becomes a 
lightguide to the 1st light on the 3rd semi-conductor layer, the 4th semi-conductor layer LA 4 which 
absorbs and carries out photo electric conversion of the 2nd light is formed, and the 5th semi-conductor 
layer LA 5 of p mold which serves as a lightguide to the 1st and 2nd light LI and L2 is formed on the 
4th semi-conductor layer. 

[0014] The 6th semi-conductor layer LA 6 of p mold which serves as a cladding layer to the 1st and 2nd 
light is formed on the 5th semi-conductor layer LA 5, the 7th semi-conductor layer LA 7 used as a 
contact layer is formed on the 6th semi-conductor layer LA 6, and the 2nd positive electrode 10-2 
corresponding to the 2nd light L2 is formed on the 7th semi-conductor layer LA 7. Si02 which the taper 
side S is formed [ SiO ] in the optical incidence end face of the layered product of the 3rd thru/or the 7th 
semi-conductor layer, and the end face of the opposite side, and makes the taper side S penetrate the 1st 
light The insulator layer 11-2 of make is formed. 

[0015] It is the 1st light on the insulator layer 11-2 formed in said taper side S of the 3rd thru/or the 5th 
semi-conductor layers LA3-LA5 at least Said P+ The metal reflective film 22 reflected in a diffusion 
field is formed. In the example of drawing 1 , the electrode extended from the 1st positive electrode 10-1 
as reflective film 22 is used (claim 2). An insulator layer 1 1-2 is extended on the left half part of the 7th 
semi-conductor layer LA 7, and the left half part of the 2nd positive electrode 10-2 is formed on the 
insulator layer 1 1-2. At this example, it is Si02 on the left end section of the 2nd semi-conductor layer 
LA 2. The insulator layer 1 1-1 of make is formed, and extended formation of the 1st positive electrode 
10-1 is carried out on it. However, an insulator layer 11-1 may be omitted. 

[0016] In the example of drawing 1 . the n-type-semiconductor substrate 2 is an n mold InP substrate, 
and the semi-conductor layer LA 1 is an n mold InGaAs layer. The 2nd and 3rd semi-conductor layers 
LA2 and LA3 are n mold InGaAsP layers from which a presentation ratio differs mutually. The 4th 
semi-conductor layer LA 4 is an InGaAsP layer, the 5th semi-conductor layer LA 5 is a p mold InGaAsP 
layer, the 6th semi-conductor layer LA 6 is a p mold InP layer, and the 7th semi-conductor layer LA 7 is 
a p mold InGaAs layer (claim 3). 

[0017] In the example of drawing 1 , the buffer layer 3 (n-InP) of n mold which consists of two or more 
same elements as the n-type-semiconductor substrate 2 is formed between the n-type-semiconductor 
substrate (n-InP) 2 and the 1st semi-conductor layer LA 1 (claim 5). However, this buffer layer 3 may 
omit. Since the forbidden-band width of face is smaller than the 1st luminous energy and larger than the 
2nd luminous energy, the 4th semi-conductor layer LA 4 penetrates the 1st light, and absorbs the 2nd 
light. Since each forbidden-band width of face is smaller than the 1st and 2nd luminous energy, the 3rd 
semi-conductor layer LA 3 and the 5th semi-conductor layer LA 5 make the 1st and 2nd light penetrate. 
By absorbing and carrying out photo electric conversion of the 2nd light in the 4th semi-conductor layer 
LA 4, the 1st light is attained to the boundary of an insulator layer 11-2 and the reflective film 22 (the 
1st positive electrode 10-1), without being absorbed by LA4, and it is reflected there, and is P+. The 
diffusion field 21 is arrived at. P+ Since the forbidden-band width of face is larger than the 1st luminous 
energy, the 1st semi-conductor layer LA 1-1 of the diffusion field 21 absorbs and carries out photo 
electric conversion of the 1st light. 

[0018] The refractive index of the 2nd semi-conductor layer LA 2 used as a cladding layer is smaller 
than the refractive index of the 3rd semi-conductor layer LA 3 which is a lightguide, and total reflection 
of the light L (L1+L2) is carried out by the interface of LA2 and LA3, and he is trying not to leak to the 
LA2 interior. The refractive index of the 6th semi-conductor layer LA 6 which turns into a cladding 
layer similarly is smaller than the refractive index of the 5th semi-conductor layer LA 5 which is a 
lightguide, and total reflection of the light L (L1+L2) is carried out by the interface of LAS and LA6, 
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